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THK  SSPAIIATION  OF  AHS    NIC,  TIN.  AND 
ANTIMONY. 

BT   W.   B.   LANO.   P.iC,   C.   M.   CAB80N,    B.4.,   AND 
J.   C.    MACKirTOSU. 

ThcM  experiments  were  uncjftakeD  to  determine  on  a 
8uit»hie  method  for  uccurately  estimating  the  amounttt  of 
arsenic,  antimony,  and  tin  in  a  mixture.  VariouK  pmceiuNss 
were  tried  an  recommended  in  differi-nt  tuxt-bookn  on 
({uulitatire  analyHis,  all  uf  which  had  proved,  in  the  nuiliora* 
opinion,  more  or  lost  anvatihfactory. 

I.— The  principlfs  involved  in  the  first  method  de»ii*ed 
were  the  oxidation  of  the  arfenic  sulphide  to  aracuic  ueid, 
and  the  siibsequent  separutiun  of  the  autimony  sulphide 
from  that  of  tin  hy  dif^estion  with  tartaric  acid.  Tlu  ]r<>- 
cess  was  thus  carried  out  : — Known  quantities  ol  pun- 
arcenic  acid,  tin  chloride,  anil  tartar  emetic,  were  diBSoi\  <'d 
in  water,  with  addition  of  sufficient  hydrochloric  acid 
(arsenic  free)  for  complete  solutiou.  The  whole  was  made 
up  to  a  known  volume,  and  aliquot  parts  taken  for  subse- 
quent experiments.  After  reduction  with  sulphur  dioxide 
the  elements  were  precipitated  as  sulphides  with  sulphuretted 
hydrogen.  It  was  found  that  precipitation  occurred  bcs:  in 
hot  solution,  not  too  strongly  acid.  The  washed  precipi- 
tates were  evaporated  to  dryness  with  15  c.c.  of  concentrated 
nitric  add,  and  the  arsenic  acid  extracted  by  tiigestion  io 
the  water-bath  with  100  c.c.  of  water.  In  the  resulting 
filtrate,  the  arsenic  was  determined  as  IMg-.-Xs-jO;. 

For  the  antimony,  the  residue  from  the  last  filtration  was 
digested  with  a  concentrated  solution  of  tartaric  acid  for 
one  hour,  then  filtered,  and  the  residue  washwl,  ignited,  and 
weighed  as  SnOj. 

To  the  solution  of  antimony  oxide  in  tartaric  acid  were 
added  hydro«'liloric  acid  and  a  considerable  excess  of  water, 
and  the  antimony  then  precipitated  as  sulphide.  Oxidation 
with  nitric  acid  and  subsequent  ignition  brought  it  into  the 
sti.t  J  of  oxide  (SbjO^),  iu  which  it  was  finally  weighed. 

Our  results  were  as  follow  : — For  each  experiment,  20  c.c. 
of  a  solution  were  employed  containing  O-O80O  grm.  of 
AsjOj,  0-0800  grm.  of  SnCl^,  and  0-0731  grm.  of  SlijO^, 
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aiid  the  amounts  of  arsenic,  tin,  and  antimony  found  were 
Ciilculitted  to  the  above. 


8  b/), . 


Gim. 

0-OHo* 
0-11732 


11. 


Orm. 

0  07l»7 
0  072i 


AveraRC. 


Grtr. 
0-(l8(M, 
O'OSitl 
0-0727 


The  dii^estion  of  the  mixed  oxides  of  antimony  and  tin  is 
best  earned  on  in  a  flask,  with  a  glass  tube  and  cork 
attaclied  to  prevent  evaporation,  sunk  in  a  water  bath. 

J  I— The  method  here  employed  was  to  separate  the 
sulphides  of  antimony  and  tiu  by  means  of  concentrated 
hydrochloric  acid.  The  results  of  several  experiments 
showed  that  an  appreciable  quantity  of  arsenious  sulphide 
was  dissolved  by  the  hydrochloric  acid  when  warme«l, 
though  the  method  of  separation  is  advocated  in  most  text- 
books. 

In    this  Journal,  1898,  211—214,  Messrs.  J.  &  H.   S. 
Puttiuson  showed  that  the  addition  of  two-sevenths  by 
volume  of  hydrogen  sulphide  water  sufficed  to  prevent  the 
solution  ofany  of  the  arsenious  sulphide,  whilst  the  sulphides 
of  antimony  and  tin  dissolved  readily.     Nothing  is  said  of 
the  temperature  at  which  this  reaction  took  plaeo.     We 
have  tried  the  effect  of  different  coucentratiims  of  hydro- 
chloric acid  alone  at  different  temperatures,  and  found  the 
amounts  of  anenious  sulphide,  which  are  dissolved,  to  vary 
very  considerably.     It  is  our  intention  to  iuvestipate  the 
solubility  of  sulphide  of  arsenic  under  varying  conditions  of 
temperature,  concentration,  and  relative  masses  of  sulphide 
Hud  acid  ;  but  as  far  as  our  present   examination  has  gone, 
these  results  point  to  the  method  of  separating  the  sulphides 
by  hj  drochioric  acid  as  being  unreliable. 
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